Portions of this

VAPOR-LIQUID FLOW
During this quarter, work continued on the development of relative permeabilities during steam displacement. Most of the work concentrated on the representation of the three-phase flow in terms of a double-drainage process (1). A technical paper is still in preparation. In parallel, we continued our investigation of the effect of gravity override during injection of a gas phase (such as steam) in porous media was continued. We developed a fundamental approach using pore network models and concepts from gradient percolation to describe the effect of gravity, capillarity and viscous effects on the thickness of the gravity tongue.
We studied both stable and unstable displacements and developed scaling laws that express the tilt and the thickness of the gravity tongue in terms of the capillary number and the gravity Bond number. This problem has implications to the prediction of gravity override.
A technical paper is in preparation (2) . In addition, we have considered the modeling of the countercurrent flow of liquid and vapor in the presence of gravity using a pore network approach. The results are compared to continuum theory predictions using the more conventional relative peremability formalism (2).
In parallel, we have started two new investigations, one in diffusion-controlled evaporation processes and another in condensation processes. We use an approach similar to our previous work on bubble growth in porous media (3), which combines pore-network simulations, theory and experiments. This work is at a preliminary stage. Finally, we are in the process of completing a theoretical work, to express the variation of the critical gas saturation in solution-gas drive processes as a function of the applied pressure decline rate, and the nucleation frequency. During this quarter, a technical paper was presented on steam injection in fractured systems (4).
HETEROGENEITY
Work continued on the optimization of recovery processes in heterogeneous reservoirs by using optimal control methods. The effort at present is concentrating in fine-tuning the optimization algorithm as well as in developing control methodologies with different constraints. In parallel, we continued experiments in a Hele-Shaw cell with two controlled injection wells and one production well. In addition, we are continuing to address the problem of targeted delivery of fluid parcels by otpimizing the design of the injection rates in a three-well system. Experiments were conducted to test the theory in a Hele-Shaw cell.
It was found that the effect of dispersion can be significant. Currently, we are investigating the use of a packed cell in these experiments.
On the subject of heterogeneity, we developed a new approach to establish the validity of stabilized displacements in immiscible displacements in porous media from pore-network level studies. A technical paper on this subject was completed ( 5 ) . Work is also continuing on the identification of permeability heterogeneity from tracer profiles (e.g. those obtained from a CT scan). A new technique was developed, which is still being tested with synthetic data. Currently, we are trying to improve the numerical algorithm, which is based on the solution of a non-linear Laplace equation.
CHEMICAL ADDITIVES
In the area of chemical additives work continued on the behavior of non-Newtonian fluid flow and on foam displacements in porous media. We have completed and presented a technical paper on the subject of foam formation and mobilization (6). A parallel effort is being made to the problem of Bingham plastic flow in porous media.
